Two-cycle engine 



Background of the Invention 

The invention relates to a two-cycle engine, in particular for a 
manually operated tool such as a chain saw, a parting-off grinder or 
similar device. 

A two-cycle engine with overflow or transfer channels which are 
closed on the outside of the cylinder by covers is known from US 
5,025,760 A. The transfer channels run parallel to the longitudinal 
cylinder axis in the area of the cylinder and are connected to the 
combustion chamber by an area running approximately perpendicular 
to said longitudinal cylinder axis. The sharp diversion of the flow in the 
transfer channel leads to a high flow resistance. A lower flow 
resistance can be achieved by designing the transfer channel as a loop 
channel. Where the cylinder is manufactured by means of diecasting, if 
the transfer channel is designed as a loop channel it is, however, no 
longer possible to remove the cylinder from its mold simply since the 
mold removal angles are not sufficiently large. 

Summary of the Invention 

The object of the invention is to design a two-cycle engine of the 
aforementioned general type with a cylinder which can be 
manufactured simply by means of diecasting. 
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This object is acliieved by means of a two-cycle engine having a 
cylinder in which is formed a combustion chamber that is delimited by 
a reciprocating piston that via a connecting rod drives a crank shaft 
that is rotatably mounted in a crankcase, wherein an inlet is provided 
for a supply of fuel into the crankcase, wherein the cylinder has an 
outlet leading out of the combustion chamber, and wherein in 
predetermined positions of the piston, the crankcase communicates 
with the combustion chamber via at least one transfer channel; a cover 
is secured to a connecting flange of the cylinder, wherein the cover 
closes off the at least one transfer channel on an outer side of the 
cylinder, and wherein the connecting flange is inclined relative to a 
longitudinal axis of the cylinder by an angle that opens in a direction 
toward the crankcase. 

By inclining the connecting flange in relation to the longitudinal 
cylinder axis, the section of the transfer channel which is located in the 
cover is enlarged in such a manner that the section of the external wall 
of the transfer channel which runs in a curve is contained completely 
within the cover. The section of the transfer channel which runs 
approximately perpendicular to the longitudinal cylinder axis in the 
cylinder is shortened and can therefore be removed from its mold with 
ease. At the same time, the transfer channels can also be designed in 
a manner favorable to flow. 

The transfer channel is designed in particular as a hook or loop 
channel. The angle between the connecting flange and the longitudinal 
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cylinder axis is expediently between r and 20°, in particular between 
5° and 15°. One edge of the cover is designed to lie on the connecting 
flange by providing a peripheral groove to receive a seal. A good seal 
between the cover and the cylinder can thus be guaranteed in a simple 
manner. In order to be able to design the transfer channel in any 
shape and to achieve a smooth transition between the cover and the 
cylinder, there is provided on the cover a nose which projects into the 
cylinder and forms the roof of an transfer channel facing the 
combustion chamber. In this arrangement, the nose lies behind a 
shoulder on the cylinder in particular at a distance to the cylinder bore. 

The cylinder advantageously has a central plane which divides 
the outlet approximately in the center and comprises the longitudinal 
cylinder axis, at least two channels which are closed by a common 
cover being positioned on one side of the central plane. Two transfer 
channels guarantee a good scavenging result, thereby achieving low 
exhaust emissions. The closing of both transfer channels by a common 
cover reduces the number of components required for the two-cycle 
engine. Positioning the cover on the connecting flange can be 
achieved simply by designing the internal walls of the transfer channels 
provided on the cylinder to project beyond the connecting flange into 
the cover and the cover to have a strut which lies between two internal 
walls in the direction of the circumference of the cylinder. The strut 
largely fixes the position of the cover on the connecting flange. At the 
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same time, it also ensures a good separation between the two transfer 
channels. 

One transfer channel is advantageously continued in the 
cylinder wall to the crankcase. In this arrangement, the end of the 
transfer channel facing the crankcase runs not into the cylinder bore 
but directly into the crankcase. This results in an advantageous shape 
of the transfer channel favorable to flow. At the same time, an transfer 
channel of this type may also be produced by means of diecasting with 
a simple slider. The cover is advantageously screwed to the cylinder. 
This results in a simple, fast fixing of the cover to the cylinder. The 
cover is expediently an injection mold part made of metal or plastic. In 
particular, the cover has cooling fins. It may, however, also be useful 
for the cover to be a deep-drawn part. In order to achieve symmetrical 
scavenging of the combustion chamber, two transfer channels 
symmetrical to the central plane are positioned on each side of the 
central plane. 

Brief Description of the Drawings 

Embodiments of the invention are detailed below with reference 
to the drawings, in which: 

Fig. 1 shows a side view of a two-cycle engine; 

Fig. 2 shows a section along the line marked ll-ll in Fig. 

1; 

Fig. 3 shows a side view of a part of a two-cycle engine; 
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Fig. 4 shows a section along the line marked IV-IV in Fig. 

3; 

Fig. 5 showsthe cylinder illustrated in Fig. 4 not 

containing a piston; 
Fig. 6 shows an enlarged section of Fig. 5; 

Fig. 7 shows a perspective view of a cover; 

Fig. 8 shows a side view of a cover; 

Fig. 9 shows a side view of a cover in the direction of the 

arrow marked IX in Fig. 8; 
Fig. 10 shows a side view of a cover in the direction of the 

arrow marked X in Fig. 9; and 
Fig. 11 shows a side view of a cover. 



Description of Specific Embodiments 

The two-cycle engine 1 illustrated in Fig. 1 has a cylinder 2 in 
which is located the combustion chamber 3 illustrated in Fig. 4. As 
shown in Fig. 4, the combustion chamber 3 is bounded by the piston 5. 
The piston 5 drives the crankshaft 7 mounted in the crankcase 4 which 
is illustrated in Fig. 1 via the connecting rod 6. The connecting rod 6 is 
fixed to the piston 5 illustrated in Fig. 4 by a broken line by a piston bolt 
21 . The crankcase 4 is connected via the overflow or transfer channels 
10 and 12 in predetermined piston positions to the combustion 
chamber 3. The transfer channels 10 and 12 are designed to be open 
in the direction of the outside of the cylinder. The internal walls 31 of 
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the transfer channels 10 and 12 are located on the cylinder. The 
transfer channels 10 and 12 are designed as loop channels such that 
the internal walls 31 of the transfer channels 10, 12 curve in the direct 
of the longitudinal cylinder axis 17. On the outside of the cylinder, the 
transfer channels 10 and 12 are enclosed by a connecting flange 16 to 
which can be fixed a cover for closing the transfer channels 10 and 12. 
The connecting flange runs evenly and also extends between the two 
transfer channels 10 and 12. The internal walls 31 of the transfer 
channels extend beyond the plane formed by the connecting flange 16, 
thereby forming a space 33 between the two internal walls 31 at the 
connecting flange 16. The connecting flange 16 has four holes 34 at 
which a cover can be screwed to the connecting flange 1 6. 

As illustrated in Fig. 2, the two-cycle engine 1 has an inlet 8 for 
the supply of fuel, as a fuel/air mixture for example, into the crankcase 
4. The two-cycle engine 1 has an air inlet which divides into two 
branches 39 in the cylinder 2. In this arrangement, the branches 39 run 
symmetrical to a central plane 18 which includes the longitudinal 
cylinder axis 17 and which divides an outlet 14 from the combustion 
chamber 3 approximately in the center. Provided in the cylinder 2 is a 
flow divider 38 which projects into the air duct 9 dividing it into the two 
branches 39 symmetrically to the central plane 18.The two-cycle 
engine 1 has two transfer channels 10 near the outlet which run into 
the combustion chamber at transfer windows 11 and two transfer 
channels 12 further away from the outlet which run into the combustion 
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chamber 3 at transfer windows 13. In this arrangement, the transfer 
channels 10 and 12 are also symmetrical to the central plane 18. The 
piston 5 has two piston cut-outs 19 symmetrical to the central plane 18. 
In the piston position illustrated in Fig. 2, the branches 39 of the air 
duct 9 are connected to the transfer channels 10 and 12 via the piston 
cut-outs 19 such that largely fuel-free air is able to flow out of the air 
duct 9 through the transfer windows 11 and 13 and into the transfer 
channels 10 and 12. 

Fig. 3 shows a two-cycle engine 1 with a cover 15 positioned on 
the connecting flange. The cover 15 has four holes 27 at which the 
cover can be screwed to the holes 34 in the connecting flange 16. As 
shown in the section in Fig. 4, the section of the external wall 36 of the 
transfer channels which curves approximately in the direction of the 
longitudinal cylinder axis 19 is provided in the covers 15. In this 
arrangement, each cover 15 closes a transfer channel 10 near the 
outlet and an transfer channel 1 1 further away from the outlet. The 
external wall 36 mns at a roughly constant distance from the internal 
wall 31 thereby giving an approximately constant flow cross-section in 
the transfer channels 10 and 12. The mouth sections 37 of the transfer 
channels 10 and 12 at which the transfer channels 10 and 12 run into 
the crankcase 4 are located in the cylinder 2. In this arrangement, the 
mouth sections 37 run approximately in the direction of the longitudinal 
cylinder axis 17. The transfer channels 10 and 12 are shaped in such a 
manner that that when the two-cycle engine 1 is fitted in the normal 
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tool operating position there is always a downhill gradient in the 
transfer channels 10 and 12 in the direction of the crankcase 4. This 
means that fuel is unable to collect in the transfer channels 10 and 12 
which would othenA^ise cause the engine to cut out if the combustion 
chamber 3 were to be emptied abruptly. 

The roof 30 of the transfer channels 10 and 12 is located in the 
cylinder wall 22. In this arrangement, the roof 30 is the wall of the 
transfer channels 10 and 12 facing the combustion chamber 3 in the 
channel section which runs approximately perpendicular to the 
longitudinal cylinder axis 17 adjacent to the transfer windows 11, 13. 
The covers 15 have a peripheral groove 26 in which is positioned a 
seal 20. The seal 20 lies on the connecting flange 16 of the cylinder 2 
and thereby seals the transfer channels 10 and 12 against the 
environment. In the piston position illustrated in Fig. 4, the transfer 
channels 10 and 12 are connected to the air inlet 9 illustrated in Fig. 2 
via the piston windows 19, thereby allowing largely fuel-free air to flow 
through the transfer windows 11, 13 in the direction of the crankcase 4. 

Fig. 5 shows a partial section of the cylinder 2 not containing a 
piston 5. The connecting flange 16 is inclined at an angle (a) in a 
sectional plane perpendicular to the central plane 18 in relation to the 
longitudinal cylinder axis 17. The angle (a) opens in the direction of the 
crankcase 4 such that the distance between the cover and the central 
plane 18 in the area of the transfer windows 11, 13 is smaller than at 
the side facing the crankcase 4. The angle (a) is expediently between 
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I"" and 20'', in particular between 5° and 15°. In the view shown in Fig. 
5, the longitudinal cylinder axis 17 is located behind the sectional 
plane. 

The cover 35 illustrated in Fig. 5 has a nose 28 which forms the 
roof 30 of the transfer channel 10. The nose 28 lies behind a shoulder 
29 which is formed on the cylinder wall 22. The section of the external 
wall 36 of the transfer channel 10 located in the cover 35 has no 
undercuts and the cover 35 can therefore easily be produced by 
means of diecasting. At the same time, the section of the transfer 
channel located in the cylinder wall 22 has a sufficiently large aperture 
to guarantee good removal from the mold. As is shown in the enlarged 
view in Fig. 6, the shoulder 28 is positioned a distance (a) from the 
cylinder bore 23. This achieves a good seal between the cover 35 and 
the cylinder 2. 

Figs. 7 to 10 show an enlarged view of the cover 15. Located on 
the outward facing wall 40 of the cover 15 are cooling fins 24. The 
cover 15 is expediently produced by means of diecasting and may be 
made of metal or plastic, in particular a heat-stabilized plastic. The 
cover 15 has a peripheral edge 25 which has widened areas 41 in 
which are positioned holes 27. Running around the two sections of the 
external walls 36 of the transfer channels located in the cover 15 is the 
peripheral groove 26 which receives a seal. Between the two transfer 
channels 36 runs a strut 32 which, when the cover 15 is mounted on 
the cylinder 2. lies between the internal walls 31 of the two transfer 
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channels 10 and 12 and thereby fixes the position of the cover 15 in 
the direction of the circumference of the cylinder 2. 

Fig. 11 shows an embodiment qf a cover 45 which has no 
cooling fins and which can be designed as a deep-drawn part. The 
further features of this cover 45 correspond to those of cover 1 5. 

The specification incorporates by reference the disclosure of 
German priority document 103 12 097.1 filed 19 March 2003. 

The present invention is, of course, in no way restricted to the 
specific disclosure of the specification and drawings, but also 
encompasses any modifications within the scope of the appended 
claims. 
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